Transhumance is a typical form of subsistence in the livestock industry that involves the climatic difference between lowlands and highlands. There are several types of transhumance but its most important factor is the natural difference in climate and vegetation between lowlands and mountain regions.
.
In this paper, we will discuss the connection between mountains and human activities through transhumance (küch in Kyrgyz and Tajikistan), the use of natural resources, and age-based livestock naming differences in the Alai Valley, located in the northern part of the Pamir in Central Asia. Before these discussions, we will briefly examine transhumance in other parts of the world.
Ⅱ.What is transhumance?
There is some agreement among etymologists about the origin of the term 'transhumance', a word used in both English and French that is known as Almwirtschaft or Alpwirtschaft in German. It is derived from the Latin words 'trans' (across, over) and 'humus' (ground, soil, land) .
The term 'transhumance' has been used in the colloquial languages of the Mediterranean regions (France, Spain, and Italy) and was adopted into scientific literature (Vidal de la Blache, 1892) at the end of the 19th century. In today's Romance languages, it refers to migration and is rarely applied to the transport of livestock. Geography has broadened the term so that it currently characterizes an economic form of the migratory livestock industry that differs from nomadism, semi-nomadism, and migratory livestock based in alpine pastures (Yasuda, 1958; Beckinsale and Beckinsale, 1975; Rinschede, 1988) . It is called transhumanţă by Romanian Carpathians.
Transhumance is le genre de vie, in (Beckinsale and Beckinsale, 1975, p73; Rinschede, 1988 ).
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The kind of livestock involved in transhumance varies by area. Milk cows and a small number of sheep are common in the Alps (Shirasaka, 2004) , sheep are most common in the Pyrenees and Spain, and a mixture of cows, sheep, and goats are found in the French Alps (Peattie, 1955) .
The transhumance of sheep is found in Italy's Apennines (Tani, 1976; Takeuchi, 1998) , in Nepal (Watanabe, K., 2009) , and in Turkey and Romania (Miya, 2000; Urushibara-Yoshino, 2009; Shirasaka, 2007 Shirasaka, , 2010 Shirasaka and Urushibara-Yoshino, 2013) . Transhumance of sheep and cows is practised in the Balkan Peninsula (Cevc, 1972) , but in Slovenia, it is called 'the Museum of Transhumance' (Matley, 1968; Kobayashi, 1974; Mihevc, 2013) . There, the transhumance of sheep has almost entirely disappeared, although according to Shirasaka's fieldwork in 2004 , the transhumance of cows continues. Iwata (2009) states that large-scale transhumance of sheep is practised in the Tian-Shan Mountains. In and around the Tibetan Plateau and the Great Himalayan mountains, transhumance of yak (Bos grunniens) is practised (Tsukihara, 1992; Matsubara, 1993; Shirasaka, 1994; Watanabe, K., 2000; Inamura, 2004) . Ikeya (1993) also reported a very interesting practise of transhumance in Nigeria.
Thus, there are a great many types of transhumance pracrised around the world (Rinschede, 1988, p98-99) .
First, we can distinguish between uni-stationed and dual-stationed transhumance according to the number of permanent operation stations (Fig. 1) .
Second, from the viewpoint of the location of the base ranch, we can categorize uni-stationed transhumance into three types by observing whether the permanent settlement is located in the plains, foothills, or in the mountains.
Ascending transhumance (transhumance of the lowland settlement) has its base ranches and winter ranges in the plains or foothills and its summer ranges in the mountains. Ascending transhumance is probably the most well-known form in the world due to the popular novel Heidi written by Johanna Spyri (1827 Spyri ( -1901 . This type is very common, constituting 88 per cent of transhumance in the French Alps (Rinschede, 1988) .
Descending transhumance (transhumance of the mountain settlement) sends livestock from the high-elevated private summer ranges close to the base ranch to the temperate lowlands, where animals graze during the winter. The transhumance in the Pyrenees used to be entirely of this type, but descending transhumance tends to be changed to ascending transhumance. Nonetheless, the practise of descending transhumance is still maintained in the Alps-Maritimes.
Intermediate-stationed transhumance involves a base ranch in the region of transitional ranges in the foothills: livestock is transferred over equally long distances to the ranges in the mountains in the summer and to the ranges in the lowlands in the winter. Intermediate-stationed transhumance is sometimes called double transhumance or oscillating transhumance, particularly in the Southern Carpathians of Romania (Shirasaka, 2007 (Shirasaka, , 2010 Balteanu et al., 2013; Shirasaka and Urushibara-Yoshino, 2013) . (Shirasaka, modified from Rinschede, 1988 with 'horizontal type' appended) In contrast to the so-called uni-stationed form, which has only one permanent operation station (fixed station), dual-stationed transhumance has two equivalent permanent stations (base ranches): one in the mountains and another in the lowlands. This form combines ascending and descending transhumance by obtaining a second, mostly abandoned, ranch close to the seasonal ranges (Rinschede, 1988) . This form is found in the Alps and the Pyrenees and also in the western United States (Rinschede, 1988) . (Penz, 1988; Rinschede, 1988) .
Transhumance is a widespread phenomenon and is found on all of the continents situated between the equator and latitudes 50°north and south. It is found in nearly all of the lower mid-latitude mountain regions of the world.
The existence of transhumance is connected with special natural, economic, and environmental conditions. The most important factor is the natural difference in climate and vegetation between lowlands and highlands.
Tropical transhumance is found in Colombia, southern Ethiopia, Kenya, and Rwanda, and in the Andes below 27°S (Rinschede, 1988) . In Descending and dual-stationed transhumance developed later, when rural exodus and changes in land use began in the high mountain valleys (Rinschede, 1988) .
Although Rinschede (1988) classified transhumance into four types (Fig. 1) , we encountered another type in the Kyrgyz Pamir: the 'horizontal type,' which will be discussed later. Kerven et al. (2006) Some scholars believe that transhumance will decline with the development of agricultural production and urban economy in the 'lowlands and plains', although it seems to embody excellent ecological balance in such areas (Takeuchi, 1988) .
Nevertheless, by adapting to both natural and socio-political changes, transhumance continues to exist in many regions of the world. The wide swath of land running east and west sandwiched between the Za-Alai and Alai ranges is the Alai Valley (Fig. 2) . This valley has been used since BC as an east-west route for nomadic tribes and other travellers, while also functioning as one end of the Silk Road.
The eastern half of the Pamir is cut off from most precipitation by the western and eastern mountains, making it a remarkably dry region.
The annual rainfall is around 100-400 mm (Watanabe, 2007) . The Pamir chiefly experiences precipitation in the winter due to low-pressure turbulence moving in from the west, resulting in heavier rainfall in western areas. Consequently, the snowline altitude hovers around 4,400 m in the western Pamir and can reach upwards of 5,200 m in the eastern mountains (Iwata, 2008) .
The geography of the eastern half of the Pamir Iwata (2008) claims. In particular, the south-facing slopes of the Alai Range have abundant rainfall that transforms vegetation in the summer (Fig. 4) .
Even for farmland in the proximity of large rivers, agriculture is impossible without extensive irrigation. As a result, the procurement of water is a constant concern for the people of this area.
It should be noted, however, that significant ag- This is, however, not the case for nomadism.
There may be those who would argue that nomadism is a variety of livestock farming.
However, nomadism cannot be conceptualized from the understanding of livestock farming as it exists in Japan, Europe, and the Americas' (Iwamura, 1967, p45-47) .
There is is not nearly as ancient. Its origins are likely to be more recent than 1,000 BC (Iwamura, 1967, p50-51) . It is certainly the case that although some groups were nomads, they could not survive on meat and milk alone. Livestock for them were, as the name implies, material assets. Assets are not to be devoured as food. Indeed, the staple foods for these nomadic populations were wheat and dairy products. Consumption of meat was extremely limited and typically only occurred during celebrations or when an animal was injured. In areas where conditions were suitable for agriculture, which included the Alai Valley up to an elevation of about 3,000 m, some wheat cultivation took place -and we conjecture that potatoes were added after the 18th centurybut this was nowhere near sufficient for total consumption needs, so livestock were sold to the oasis farming communities in exchange for wheat. Similarly, other daily necessities, such as cloth, thread, needles, blades, bowls, utensils and saddles, were traded in oasis bazaars. Thus, the economy of the nomadic populations was not self-sufficient and relied at least to some degree on the fixed oasis societies.
Likewise, the oasis societies relied on the products of the nomadic populations as well.
The wool and fur of the nomads were important items for the lifestyles of those living near the oases. It is likely that there were domesticated animals to some extent in the oasis communities as well. However, their number was probably not sufficient to meet the group's needs. This is the nature of the mutually dependent relationship between nomadic people and the fixed farming communities near oases (Kreutzmann, 2011) .
'The history of Central Asia has been described in terms of conflict and opposition between the fixed oasis communities and the nomadic tribes of the steppe lands. However, this is a serious error. Ancient history recorded only abnormal events, so a summary of only such sources left the impression that the oasis-states and nomadic tribes were constantly at odds or at battle. The facts are different and suggest that, for the majority of history, the oasis residents and nomadic populations complemented each other's needs in a relationship of symbiosis' (Iwamura, 1967, p50 ).
Livestock breeding has been a major form of subsistence for the Kyrgyz people throughout many centuries. The Tien-Shan Mountains have pro- A chaban was assigned to each type of livestock maintained by each sovkhoz. Sheep were carefully separated into male and female groups for shepherding, while goats, which had essentially been private property before, were managed largely without any such practise.
In the case of sheep and goats, one chaban typically tended 300-500 head. Our local informants said that there were about 100 chaban in each sovkhoz. Hence, there were about 30,000-50,000
head of sheep in each sovkhoz in the eastern Alai
Valley if the number of chaban is considered accurate.
The number of yaks (topos in Kyrgyz) was generally small. Yaks were not herded in gender-differentiated groups and were moved to jailoo in summer for tending, milking, and producing butter and cheese. Cows were separated based on gender, tended year-round in stalls, and grazed in the land around the sovkhoz.
Livestock sheds were called kashar, and were located a slight distance away from each village.
One kashar was able to hold about 400 head of livestock.
Our interviewees in Sary-Tash and other areas said that during the Soviet regime, the number of livestock was predetermined and restricted to that fixed amount. One local source reported that this was a policy to restrict the number of livestock. All of the residents were integrated into the sovkhoz and drew salaries from it.
The nearly 70-year Soviet reign crushed the pastoral culture of Central Asia and there was no way for the local residents to avoid livestock farming in fixed settlements. Figure 5 -B presents a schematic illustration of sovkhoz animal husbandry.
Livestock farming after 1991
The Many local residents claim that the reason for the reduction in livestock is the impoverishment that occurred after the breakup of the sovkhoz.
Some residents even had to sell a portion of their allotted livestock to cover their daily expenses.
Livestock and their care
The livestock raised in the Alai Valley are milk cows, yaks, sheep, goats, horses, and some donkeys. Our research has found that there are places of less severe dryness, such as locations near rivers and waterways, where cows are raised, although the majority of the area is generally arid. As vegetation decreases, cows are replaced with sheep and goats. Our fieldwork also shows that areas subject to the most extreme arid conditions are only used for goat herding.
In addition, as the condition of the pasturelands becomes more extreme, the proportion of animals shifts markedly toward goats.
Our research in the Alai Valley, however, produced no reports of stock farmers who raise only goats. Our surveys show that sheep and goats are the most essential livestock in the northern Pamir. Crossbred yaks and dairy cows -both males and females -are called argin. In general, the offspring (argin) of male yaks and female dairy cows appear to yield thick and high quality milk.
Consequently, there are few crossbred offspring It can therefore be concluded that the current form of transhumance practised by the local residents in the eastern part of the Alai Valley can be categorized as horizontal transhumance (Fig. 1) .
The Some hay is produced in jailoo in the Alai
Valley. Some areas of the jailoo have particularly abundant grass (Fig. 9) . Residents of the valley In our modern urban society, the words 'meadow' and 'pasture' have become somewhat synonymous. The fundamental difference is that livestock are allowed to graze in pastures, but not in meadows, from which hay is cut. 'As the famous nursery rhyme admonishes, "sheep's in the meadow" was a state of affairs to be corrected' (Jordan, 1973) . In traditional livestock breeding societies, livestock are never allowed to graze in meadows before hay is made.
The local residents whom we interviewed There are four kezuu groups in Sary-Tash (Table 2) 
Name of Kezuu
Number of families (Table 3) . Age-differentiated nomenclature also exists for goats (Table 4) , yaks (Table 5) , and horses (Table 6 ). In general, the local people use horses for around 20 years after their birth, i.e., until 17-asyi.
Ⅵ.Case studies of livestock farmers
We interviewed tens of farmers in August of 2012 and 2013. The following sections summarize two of the cases that we uncovered in our interviews. after crossing the Taldyk Pass (3,615 m a.s.l.) from the northern village of Madanyat (currently Chong-Karakol). In other words, this particular family is not native to the Alai Valley. This jailoo is also used by people from the Chong-Karakol region to the north.
Case study of Mr JI

Case study of Mr MT
Mr MT's grazing land is also contained within the Tura-Bulak Jailoo. His native village is Üch-Töbö, a part of Kichi-Karakol village, located to the north of Sary-Tash over the Taldyk Pass (Fig.   6 ). The 100 head of yaks are not raised in TuraBulak Jailoo, but in Güdür Jailoo, situated south of the Kyzyl-Suu River. Mr MT's two older sons take care of the yaks, so no chaban needs to be hired.
The family has been raising yaks since 1970.
When the sovkhoz was discontinued, the family bought many of the yaks allotted to the residents in order to increase their lot, but the bulk of their livestock, 70 head, were purchased in 1994-1995.
In a typical year, the family is able to produce 4-5 truckloads of tabigyi (hay). Fifty per cent of this hay is produced in this jailoo and the other 50 per cent in their native village of Üch-Töbö.
The family also owns a half hectare in Üch-Töbö for rye production, and another half hectare of cropland in the jailoo.
They reported that the grass in the jailoo is 'green in some years, brown in others'. The height of the grass in a typical year is 10 cm, although it may rise as high as 50 cm during some summers.
The family said that the price of a yak sold for meat is Kyrgyz Som 25,000-50,000 (USD In brief, the eastern part of the Alai Valley is involved in two types of transhumance: horizontal and ascending.
The Kyrgyz people who occupy the northern Pamir live in an extreme natural environment, so subsistence livestock farming is the only option available to them. In contrast to the Soviet era, the region is now independent, so pastoralists will unavoidably need to gain autonomy within the new market economy. Policies that assist the self-sufficiency of pastoralists in this area are therefore urgently needed.
